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the lungs in a given time. The diffusion of the excess of carbon
dioxide from the blood into the lungs, and its subsequent removal
from the body, is thereby brought about. In this process there is
plainly no physical congruity between the decreased alkalinity of
the blood and the chain of processes by which the normal alkalinity
is restored.

Biologists will recognize the regulation of carbon dioxide in the
blood as the main argument on which J. S. Haldane, with much
greater elaboration and incomparably greater knowledge, bases his
theory of organism as contrasted with theories of mechanism and
vitalism. As he says (1928, p. 88), 'there is no definite chain of
physico-chemical causation between a certain definite hydrogen
ion pressure or deficient oxygen pressure and the activity of the
nerve-centre in the brain/

Nevertheless, biological fields must probably be looked upon
as primary factors in the wholeness of living organisms, although
their action is not direct but in the form of providing stimuli to
which the living sub-agents respond. The fertilized egg, before
it starts its development, carries a field which is often made visible
by locally graded concentrations of material deposits in the
cytoplasm of the egg. Ultimately, all movements and histological
differentiations of cells or cell-groups of the developing embryo
must be interpreted as responses to this stimulus field, which
becomes more and more complex as the embryo develops and the
carrier of the field becomes more and more heterogeneous,
sundering the original field into sub-fields. We must leave a more
adequate account of this process to chapter v, noting meanwhile
that this type of field is chiefly of importance in embryonic
development, where they are called morphogenetic or embryonic
fields. We may note also that as we can synthesize the electro-
magnetic field carried by a molecule by bringing atoms into
appropriate relations, so we can synthesize morphogenetic fields
by bringing separate living parts into appropriate relations. This
is exemplified by the experiments of Huxley on sponges and of
Horstadius on echinoderm eggs mentioned above.

Morphogenetic fields, though their action is naturally most
conspicuous in embryonic development where morphogenesis is
proceeding most rapidly, persist in the adult in various degrees of
potency in different species of animals. They are obviously active
in planarians and in all animals capable of a large amount of
regeneration. In animals such as birds and mammals, morpho-